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DESCRIPTION OF THE INVENTION 



Field of the Invention 



[001] The invention relates to a forceps and collection assembly and their 
related methods of use and manufacture. More specifically, in embodiments, the 
invention relates to a forceps for obtaining and collecting multiple samples in a 
collection assembly, such as a pouch. The forceps may have multiple components 
including an insert cutting edge, a molded biopsy jaw, and an insert molded pouch. 

Background of the Invention 

[002] Irritable bowel disease, Crohn's disease, and Barrett's esophagus are 
just some of the gastrointestinal diseases that often require biopsy or tissue samples 
to be taken from the gastrointestinal tract. Often, a large number of biopsy samples 
must be taken from various locations in the gastrointestinal tract in order to properly 
diagnose the disease. 

[003] Various current biopsy forceps, however, are designed to take only 
one or two samples in a single pass. Thus, during procedures that require many 
more tissue samples, up to as many as twenty or more samples in some cases, the 
forceps must be advanced into and retracted out of the gastrointestinal tract 
numerous times. Such advancing and retracting of the forceps is time consuming, 
can cause trauma to the surrounding tissue, and can create sterility issues. 
Accordingly, a device that minimizes the number of advancements and retractions of 
the forceps by acquiring and storing multiple biopsy samples in a single pass is 
desirable. Also desirable is a device that is relatively easy to produce and 
assemble. 
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SUMMARY OF THE INVENTION 

An embodiment of the invention includes an end effector assembly for 
obtaining multiple tissue samples comprising a first jaw and a jaw assembly pivotally 
connected to the first jaw. The jaw assembly includes a cutting portion for mating 
with the first jaw to cut a tissue sample, a holder, and a storage portion configured to 
store tissue samples. The holder is configured to receive the cutting portion and the 
storage portion. 

In another embodiment, the invention includes an endoscopic instrument 
comprising a proximal handle coupled to a distal end effector assembly via an 
elongate member, the proximal handle for actuating the distal end effector assembly. 
The distal end effector assembly includes a first jaw and a jaw assembly pivotally 
connected to the first jaw. The jaw assembly includes a cutting portion for mating 
with the first jaw to cut a tissue sample, a holder, and a storage portion configured to 
store tissue samples. The holder is configured to receive the cutting portion and the 
storage portion. 

In yet another embodiment, the invention includes an endoscopic instrument 
comprising a proximal handle coupled to a distal end effector assembly via an 
elongate member, the proximal handle for actuating the distal end effector assembly. 
The distal end effector assembly includes a first end effector and a second end 
effector assembly pivotally connected to the first end effector. The second end 
effector assembly includes a second end effector for mating with the first end 
effector to perform an operation and a holder configured to receive the second end 
effector. 
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In a further embodiment, the invention includes a method of manufacturing a 
cutting device, the method comprising the steps of stamping a first cutting portion, 
injection molding a holder that receives the first cutting portion, connecting a storage 
portion to the holder, and pivotally attaching a second cutting portion to the holder, 
the second cutting portion configured to mate with the first cutting portion to perform 
cutting. 

Various embodiments of the invention may include different features. For 
example, the holder may have a top configured to receive the cutting portion and a 
bottom configured to receive the storage portion. In another example, the holder 
may have a groove for receiving a protrusion on the cutting portion and/or a 
protrusion on the storage portion. In yet another example, the cutting portion and 
the holder may be comprised of different materials, such as metals, plastics, 
rubbers, and/or ceramics. In a further example, the holder may be injection molded 
around the cutting portion. In still another example, the cutting portion may be 
inserted into the holder. In a yet further example, the holder and the cutting portion 
may be formed separately. 

[004] Additional objects and advantages of the invention will be set forth in 
part in the description which follows, and in part will be obvious from the description, 
or may be learned by practice of the invention. The objects and advantages of the 
invention will be realized and attained by means of the elements and combinations 
particularly pointed out in the appended claims. 
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[005] The foregoing general description and the following detailed 
description are exemplary and explanatory only and are not restrictive of the 
invention, as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[006] The accompanying drawings, which are incorporated in and constitute 
a part of this specification, illustrate embodiments of the invention and together with 
the description, serve to explain the principles of the invention. 

[007] Fig. 1 is a perspective view of a forceps and collection assembly 
according to an embodiment of the present invention. 

[008] Fig. 2A is a perspective view of an insert portion of the lower jaw 
assembly of the forceps and collection assembly of Fig. 1. 

[009] Fig. 2B is a perspective view of a molded portion of the lower jaw 
assembly of the forceps and collection assembly of Fig. 1 . 

[01 0] Fig. 2C is a perspective view of part of a collection pouch of the lower 
jaw assembly of the forceps and collection assembly of Fig. 1 . 

[01 1] Fig. 3A is a perspective view of the lower jaw assembly of the forceps 
and collection assembly of Fig. 1. 

[012] Fig. 3B is a schematic end view of the lower jaw assembly of the 
forceps and collection assembly of Fig. 1. 

[013] Fig. 4A is a perspective view of a molded portion of the upper jaw 
assembly of the forceps and collection assembly of Fig. 1 . 

[014] Fig. 4B is a perspective view of an insert portion of the upper jaw 
assembly of the forceps and collection assembly of Fig. 1 . 
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[015] Fig. 4C is a perspective view of the upper jaw assembly of the forceps 
and collection assembly of Fig. 1 . 

[016] Fig. 5 is a perspective view of a jaw assembly of a forceps and 
collection assembly according to another embodiment of the present invention. 

[017] Fig. 6 is a perspective view of the jaw assembly of the forceps and 
collection assembly of Fig. 1 in a closed position. 

[018] Fig. 7 is a perspective view of the jaw assembly of the forceps and 
collection assembly of Fig. 1. 

[019] Fig. 8A is a cross-sectional view of a cutting portion of the insert 
portion of Fig. 2A 

[020] Fig. 8B is a cross-sectional view of a cutting portion of an insert portion 
according to another embodiment of the present invention. 

[021] Fig. 8C is a cross-sectional view of a cutting portion of an insert portion 
according to another embodiment of the present invention. 

DESCRIPTION OF THE EMBODIMENTS 

[022] Reference will now be made in detail to the present exemplary 
embodiments of the invention illustrated in the accompanying drawings. Wherever 
possible, the same reference numbers will be used throughout the drawings to refer 
to the same or like parts. 

[023] Embodiments of the invention relate to a forceps and collection 
assembly for obtaining and storing multiple tissue samples. Embodiments of the 
invention also relate to multiple components that comprise the forceps and collection 
assembly, and their manufacture and assembly. In embodiments that use the 
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forceps and collection assembly in an endoscopic medical procedure, the forceps 
and collection assembly can be advanced down the working channel of an 
endoscope and into a tissue tract. When proximate tissue sites, the forceps and 
collection assembly can obtain and store multiple biopsy samples, and then be 
retracted from the tissue tract through the working channel of the endoscope. 

[024] An embodiment of a forceps and collection assembly is depicted in Fig. 
1. The forceps and collection assembly 10 includes an elongate tubular member 12 
that is connected to an endoscopic actuator assembly 9 (i.e. a handle portion) at the 
proximal end of the assembly 10 and an end effector assembly 1 1 at a distal end of 
assembly 10. The endoscopic actuator assembly 9 is shown schematically in Figure 
1 as a box, as assembly 9 may be any suitable handle known in the art that controls 
the actuation of the end effector assembly 1 1 . Suitable handles may include 
spool/shaft assemblies, scissor-like handles, or any other known handle used in 
medical or non-medical applications. 

[025] In the embodiment shown in Fig. 1 , tubular member 12 includes a 
flexible helical coil 13 that may include a covering. Any alternative elongate member 
suitable for medical applications and having sufficient flexibility to traverse tortuous 
anatomy may be used to connect the proximal actuator assembly 9 to the distal end 
effector assembly 1 1 . 

[026] The main components of end effector assembly 1 1 include a clevis 17, 
an upper forceps assembly 30, and a lower forceps assembly 50 having a collection 
portion in the form of a pouch 16. At its distal end 18, tubular member 12 is 
connected to upper forceps assembly 30 and lower forceps assembly 50 via clevis 



7 



F I N N EG AN 
HENDERSON 
FARABO W 
GARRETT & 
DUNNERLLf 

1300 I Street, NW 
Washington, DC 20005 
202.408.4000 
Fax 202.408.4400 
www.finnegan.com 



17. The distal end of clevis 17 has a generally U-shaped configuration with a pivot 
pin 19 extending between pivot holes 20 on opposing pivot arms 21 of the clevis 17. 
The center of the clevis 17 is hollow and configured to receive pull wires 14 used to 
actuate the upper forceps assembly 30 and lower forceps assembly 50 located 
between the pivot arms 21 of the clevis 17. The pull wires 14 connect to upper 
forceps assembly 30 and lower forceps assembly 50, and extend through clevis 17 
and elongate member 12 to the proximal actuation handle 9. 

[027] An embodiment of lower forceps assembly 50 is depicted in Figs. 2A- 
2C and Figs. 3A-3B. Lower forceps assembly 50 has a lower molded portion 61 , a 
lower insert portion 161, and a collection pouch 16. 

[028] As depicted in the embodiment shown in Fig. 2B, lower molded portion 
61 has a pivot bore 51 on the central part of its tang portion 52 that is configured to 
accommodate pivot pin 19 of clevis 17. Tang portion 52 includes a pull wire hole 53 
on its proximal end configured to receive and retain an actuating pull wire 14 from 
proximal actuation handle 9. Lower molded portion 61 also has central bridging 
portion 54 that connects proximal tang portion 52 to a cutting edge accommodating 
portion 55. 

[029] Portion 55 includes a cutting edge interface 57 substantially around the 
inner edge of a top part 56 of a vertical wall 59. Cutting edge interface 57 is 
configured to accommodate and retain cutting edge 155 of insert portion 161, to be 
described. A sample receiving hole 58 is in the middle of cutting edge 
accommodating portion 55, surrounded by vertical wall 59. Along the bottom edge 
of vertical wall 59 is a holding ring 60. Holding ring 60, which may include one or 
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more recesses and/or protrusions, is configured to facilitate coupling of pouch 16 
and. lower insert portion 161 to lower molded portion 61, as described in more detail 
below. 

[030] As shown in Fig. 2A, lower insert portion 161 is shaped and configured 
similar to lower molded portion 61 so that it may be inserted/molded into and 
retained therein. Lower insert portion 161 has a pivot bore 151 on the central part of 
a tang portion 152 that is configured to accommodate pivot pin 19 of clevis 17. Tang 
portion 152 includes a pull wire hole 153 on the proximal end configured to mate 
with hole 53 and receive and retain the same pull wire 14 received by hole 53. 
Lower insert portion 161 also has central bridging portion 154 (e.g., twisted portions) 
that connects the tang portion 152 to cutting edge portion 155. Bridging portion 154 
may have any number of planar or non-planar configurations. For example, bridging 
portion 154 may twist by transitioning from a substantially vertical orientation on the 
end connected to the tang portion 152, to a substantially horizontal orientation on the 
end connected to the cutting edge portion 155. As another example, bridging 
portion 154 may be substantially vertical and have a curved and/or S-shaped 
configuration between the tank portion and the cutting edge portion 155. Cutting 
edge 157 is sharp for cutting tissue portions from a tissue tract. 

[031] Lower insert portion 161 of lower forceps assembly 50 has a cutting 
edge portion 155 that includes a cutting edge 157 substantially around the outer 
edge of a top part 156 of a vertical wall 159. Cutting edge 157 is configured to 
extend past cutting edge interface 57 of molded portion 61 . A sample receiving hole 
158 is in the middle of cutting edge portion 155, surrounded by vertical wall 159. 
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Along the bottom outer edge of vertical wall 159 is an interface 160 for coupling 
portion 161 to molded portion 61 and/or pouch 16. Interface 160 may be a recess 
configured to receive and retain a protrusion on an upper part of the pouch 16. 
Alternatively, interface 160 may be a protrusion configured to facilitate coupling of 
insert portion 161 into a recess in holding ring 60 of molded portion 61 or into a 
recess of pouch 16. 

[032] An embodiment of pouch 16 of the lower forceps assembly 50 is 
depicted most clearly in Figs. 1, 2C, and 7. Pouch 16 includes interface portion 70, 
for example, an outer protrusion along its top rim 71 configured to be received and 
retained by holding ring 60 of molded portion 61 . Extending away from the front rim 
71 is base wall 72 defining passage 73 in flow communication with sample receiving 
holes 58, 158 of lower forceps assembly 50. Passage 73 is configured to receive 
biopsy samples from lower forceps assembly 50 through sample receiving holes 58, 
158. 

[033] Base wall 72 extends to a pouch container 74 defining a central cavity 
75. Pouch container 74 is substantially cylindrical along its length. Central cavity 75 
is in flow communication and substantially axially aligned with both passage 73 and 
sample receiving holes 58, 158, and is configured to receive and retain the biopsy 
samples from passage 73. Pouch container 74 has one or more ventilation holes 76 
configured to assist in preventing the biopsy samples from sticking to inner wall 77 of 
pouch container 74, such that the biopsy samples may be more easily pushed into 
or out of pouch 16 as samples are collected and removed from pouch 16 after 
assembly 10 is removed from a body. Ventilation holes 76 are configured to prevent 
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such sticking by minimizing the surface area contact between the tissue samples 
and inner wall 77. Ventilation holes 76 are also configured to allow fluid, for example 
from the tissue samples, to escape from forceps and collection pouch assembly 10. 

[034] At the bottom end of pouch container 74 opposite base wall 72 is flush 
adapter interface 79 configured to be coupled with a flush adapter. Flush adapters 
suitable for use in connection with pouch 16 are described in detail in U.S. Patent 
Application No. 10/658,261 filed September 10, 2003, and entitled "A FORCEPS 
AND COLLECTION ASSEMBLY WITH ACCOMPANYING MECHANISMS AND 
RELATED METHODS OF USE." The complete disclosure of that patent application 
is incorporated by reference herein. The flush adapter is configured for use with 
pouch 16 to aid in removal of tissue samples from the pouch 16. Flush adapter 
interface 79 has a roughly hourglass shape that defines flush passage 78 that is 
open at its bottom. Flush adapter interface 79 with flush passage 78 has a 
restriction that is a narrowed portion of pouch 16. Passage 78 is configured to 
facilitate flow communication between central cavity 75 of pouch container 74 and 
the external environment, but prevent biopsy samples from exiting pouch 16 through 
the bottom of flush passage 78, for example, because it has a smaller cross section 
than the target sample sizes. Flush passage 78 and the central cavity 75 are 
substantially axially aligned with each other. Pouch 16 may be made of a plastic or 
any other suitable biocompatible material. 

[035] An embodiment of the upper forceps assembly can be a one-piece 
integral assembly, such as a one-piece jaw that mates with the lower forceps 
assembly for cutting a tissue sample. Alternatively, the upper forceps assembly can 
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also have multiple components. An embodiment of such an upper forceps assembly 
30 is depicted in Figs. 4A-4B and Fig. 5. Upper forceps assembly 30 has an upper 
molded portion 41 and a upper insert portion 141. 

[036] As shown in Fig. 4A, upper molded portion 41 has a pivot bore 31 on 
the central part of its tang portion 32 that is configured to accommodate pivot pin 19 
of clevis 17. Tang portion 32 includes a pull wire hole 33 on its proximal end 
configured to receive and retain an actuating pull wire 14 that extends from proximal 
actuation handle 9. Upper molded portion 41 also has central bridging portion 34 
that connects the proximal tang portion 32 to a cutting edge accommodating portion 
35. Portion 35 and its cutting edge interface 37 are configured to oppose cutting 
portion 55 and its cutting edge interface 57 of lower molded portion 61 when brought 
together. Cutting edge interface 37 extends around substantially the edge of a 
bottom part 36 and is configured to accommodate and retain cutting edge 135 of the 
insert portion 141 . Substantially adjacent to the inner portion of cutting edge 
interface 37 of upper forceps assembly 30 is oval protrusion 38. Oval protrusion 38 
aids in pushing samples into pouch 16 of lower forceps assembly 50 once the tissue 
sample has been cut from the tissue tract. On an inner portion of oval protrusion 38 
are circular-shaped ventilating holes 39 to assist in preventing biopsy samples from 
being stuck on bottom portion 36 of cutting portion 35 by minimizing the surface area 
that samples may stick to upper forceps assembly 30. 

[037] As depicted in the embodiment shown in Fig. 4B, upper insert portion 
141 is shaped and configured similar to upper molded portion 61 so that it may be 
inserted and retained therein. Upper insert portion 141 has a pivot bore 131 on the 
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central part of a tang portion 132 that is configured to accommodate pivot pin 19 of 
clevis 17. By having the pivot pin 19 extend through the pivot bores of the 
respective parts of the upper and lower forceps assemblies, those assemblies can 
rotate about pivot pin 19 with respect to each other. Tang portion 132 includes a pull 
wire hole 133 on its proximal end configured to mate with hole 33 and receive and 
retain the actuating pull wires 14 that also is received by hole 33. Upper insert 
portion 141 also has central bridging portion 134 that connects the tang portion 132 
to cutting edge portion 1 35. Bridging portion 1 34 may have any number of planar or 
non-planar configurations. For example, bridging portion 134 may twist by 
transitioning from a substantially vertical orientation on the end connected to the 
tang portion 132, to a substantially horizontal orientation on the end connected to the 
cutting edge portion 135. As another example, bridging portion 134 may be 
substantially vertical and have a curved and/or S-shaped configuration between the 
tank portion and the cutting edge portion 135. Cutting edge portion 135 is sharp for 
cutting tissue portions from the tissue tract. 

[038] Upper insert portion 141 of upper forceps assembly 30 has a cutting 
portion 135 that includes a straight cutting edge 137 around its bottom 136.. Cutting 
edge 135 is configured to extend past cutting edge interface 37 on molded portion 
41 . Substantially adjacent to the inner portion of straight cutting edge 137 is an oval 
protrusion 138. Oval protrusion 138 mates with protrusion 38 to aid in pushing 
samples into pouch 16 of lower forceps assembly 50 once the tissue sample has 
been cut from the tissue tract. Protrusion 138 includes circular-shaped ventilating 
holes 139 that mate with holes 39 to assist in preventing biopsy samples from being 
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stuck on bottom 136 of cutting portion 135 by minimizing the surface area that 
samples may stick to upper forceps assembly 30. 

[039] Cutting edges 135, 155 of insert portions 141, 161 may have various 
configurations, as shown in Figs. 8A-8C. For example, cutting edge 155 of insert 
portion 161 may have a beveled configuration as shown in Fig. 8C. There, straight 
cutting edge 157 is along the outer surface of cutting edge 155 and then the top part 
156 of the cutting edge 155 slopes downward toward the inner surface of cutting 
edge 155. Alternatively, a cutting edge 255 may have its straight cutting edge 257 
somewhere in between its inner and outer surfaces as shown in Fig. 8B, thus 
creating two top parts 256. As a further alternative, a cutting edge 355 may have its 
straight cutting edge 357 on the inner surface, from which top part 356 slopes down 
toward the outer surface of cutting edge 355, as shown in Fig. 8A. The cutting edge 
135 of insert portion 141 may also have any of these or other suitable configurations. 

[040] Insert portions 141, 161 may be injection molded within molded 
portions 41 , 61 , for example, as shown in Fig. 5. More specifically, insert portions 
141, 161 may be cut and/or stamped from a sheet of metal (for example, aluminum, 
stainless steel, etc.) using a conventional method of stamping known in the art. 
Alternatively, insert portions 141, 161 may also be cast from a mold or a die. The 
cutting edges 137, 157 may also be coined in to decrease metal thickness and 
achieve a sharp edge. Insert portions 141, 161 may then be placed in respective 
injection molds configured to accommodate insert portions 141, 161, and also 
configured to form the shape of molded portions 41,61. Once insert portions 141 , 
161 have been positioned in their respective injection molds, plastic, rubber, or any 
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other material suitable for injection molding may be injected into the injection mold. 
Once the material has adequately solidified, insert portions 141, 161 with their 
respective molded portions 41 , 61 formed around them may be ejected from the 
ejection mold. In this state, cutting edge portions 137, 157 of insert portions 141, 
161 are not covered by molded portions 41 , 61 . 

[041] Insert portions 141, 161 may also be inserted into molded portions 41, 
61 , for example, as shown in Figs. 3A-3B and AC. More specifically, insert portions 
141 , 161 may be formed substantially as set forth above. Molded portions 41 , 61 
may then be formed separately from insert portions 141 , 161 , for example, by 
injection molding molds configured to produce molded portions 41, 61. Once 
molded portions 41, 61 have been formed, insert portions 141, 161 may then be 
inserted into and joined together with molded portions 41, 61 . 

[042] Molded portion 61 of lower forceps assembly 50 may have a vertical 
gap 252 that begins on the top of tang portion 52 and bridging portion 54 and 
extends substantially through the molded portion 61. The vertical gap 252 may be 
configured to receive tang portion 152 and bridging portion 154 of insert portion 161. 
The portion of the vertical gap 252 on the bridging portion 54 may be configured to 
accommodate a bridging portion 154 of the insert portion 161. For example, if the 
bridging portion 154 is in a twisted configuration, the vertical gap 252 may widen in 
width between the tang portion 52 and cutting portion 55. In another example, if the 
bridging portion 154 is in a curved and/or S-shaped configuration, the vertical gap 
252 may have a matching curved and/or S-shaped configuration. Vertical wall 59 of 
molded portion 61 may also include a gap or slit so that, at the same time tang 
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portion 52 and bridging portion 54 are placed in the vertical gap 252, vertical wall 
159 of insert portion 161 may be placed within vertical wall 59 of molded portion 61 , 
and both vertical walls 59, 159 may be configured such that they slightly interfere 
with each other and form a snug fit. Molded portion 61 and insert portion 161 may 
both be configured to prevent, especially when acquiring tissue samples, vertical 
wall 1 59 from substantially moving relative to vertical wall 59. For example, the fit 
between the vertical walls 59, 159 may be sufficient to prevent such movement. In 
another example, holding ring 60 located near the bottom of molded portion 61 may 
receive protrusion 160 also located near the bottom of insert portion 161 to prevent 
such movement. In yet another example, inner bottom part of vertical wall 59 may 
have a lip portion configured to receive and retain the bottom edge of vertical wall 
159. 

[043] Molded portion 41 of upper forceps assembly 30 may have a vertical 
gap 232 that begins on the bottom of tang portion 32 and bridging portion 34 and 
extends substantially through the molded portion 41 . The vertical gap 232 may be 
configured to receive tang portion 132 and bridging portion 134 of insert portion 141. 
The portion of the vertical gap 232 on the bridging portion 34 may be configured to 
accommodate a bridging portion 134 of the insert portion 141. For example, if the 
bridging portion 134 is in a twisted configuration, the vertical gap 232 may widen in 
width between the tang portion 32 and cutting portion 35. In another example, if the 
bridging portion 134 is in a curved and/or S-shaped configuration, the vertical gap 
232 may have a matching curved and/or S-shaped configuration. Bottom part 36 of 
molded portion 41 may also include a gap or slit, so that, at the same time tang 
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portion 32 and bridging portion 34 are placed in the vertical gap 232, bottom part 
136 of insert portion 141 may be placed within bottom part 36 of molded portion 41, 
and the inner and/or outer edges of both bottom parts 36, 1 36 may be configured 
such that they slightly interfere with each other and form a snug fit. In this state, the 
upper forceps assembly 30 has a top portion which is plastic from the molded 
portion 41, and a bottom part 136 which is metal from the insert portion 141. 

[044] In other embodiments, forceps and collection assembly 10 may have 
various alternate configurations. For example, clevis 17 may be any connector 
configured to couple distal end effector assembly 1 1 to tubular member 12. In 
addition, instead of pull wires 14, assembly 10 may include any components suitable 
for connection to and actuation of the distal end effector assembly 1 1 or any other 
distal end effector assembly. Accordingly, upper forceps assembly 30 and lower 
forceps assembly 50 need not have pull wire holes, but instead may have 
components configured to interface with any actuation assembly known in the art. 
Cutting portions 135, 155 of upper and lower forceps assemblies 30, 50 need not be 
straight edge, but may have serrations, teeth, or any other cutting configuration that 
can cut tissue portions when brought together and/or hold the tissue portions in 
place. In addition, the cutting portion 135 and/or cutting edge 137 of the upper 
forceps assembly 30 need not be sharp at all, and instead may be flat or not 
otherwise sharp. In such a configuration, the cutting portion 135 provides a surface 
against which the cutting portion 155 and/or sharp cutting edge 157 of the lower 
forceps assembly 50 mates with to cut tissue. 
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[045] In various embodiments, portions of the forceps and collection 
assembly 10 may be made of different materials. Molded portions 41 , 61 may be 
made of a biocompatible plastic or other material suitable for accommodating and 
retaining their inserts. For example, molded portions 41 , 61 may be formed from 
polycarbonate, PEEK, Nylon, or any other suitable material. In selecting a material, 
several factors may come into consideration, for example, the desired hardness as 
determined by a durometer. 

[046] Insert portions 141, 161 may be made of a biocompatible metal or any 
other material suitable for cutting tissue, and may have various thicknesses or 
configurations, such as a mesh type configuration. , Examples of various materials 
suitable for portions 141,161 include metals (stainless steel, brass, aluminum, 
cooper, nitinol), composites, plastics, ceramics, glass, Kevlar fibers, and carbons. 
Insert portions 141, 161 may also have rigid and/or non-rigid portions. In yet another 
example, the sharpness of cutting edges 137, 157 of cutting portions 135, 155 may 
vary along its circumference (e.g., some portions of cutting edges 137, 157 may be 
sharper than other portions of cutting edges 137, 157). Cutting portions 135, 155 
may be connected to a source of current and heated (e.g., monopolar or bi-polar) to 
perform electrocautery, and may have different finishes. For example, they may be 
plated, coated, and/or have a stick or non-stick substance adhering to its surface. 

[047] In other embodiments, an end effector assembly having insert portions 
141, 161 having cutting edges 137, 157 or other manipulator edges/surfaces either 
molded or inserted into a molded portion can be used in other medical or non- 
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medical devices, for example, graspers, scissors, separators, forceps, vein strippers, 
retractors, and trocars. 

[048] In other embodiments, pouch 16 may have various alternate 
configurations. For example, pouch 16 may have other shapes and may be 
composed of any suitable biocompatible material. Pouch 16 may be composed of a 
material and/or have a wall thickness that allows a desired amount of flexibility 
and/or compression of pouch 16. For example, if the biopsy samples are especially 
sensitive, pouch 16 may be configured to be more rigid such that it does not bend or 
compress as much when it comes into contact with either a tissue tract wall or parts 
of an endoscope, such as a seal. Flush adapter interface 79 need not have an 
hourglass shape, as any configuration that can be coupled to a flush adapter or 
other tissue sample removal device while also preventing biopsy samples from 
exiting central cavity 75 through flush adapter interface 79 is also contemplated. In 
addition, pouch 16 may be integrally formed with lower jaw 50 as a single piece. 

[049] In other embodiments, forceps and collection assembly 10 and the 
accompanying mechanisms described above may be used with any medical or non- 
medical procedure, such as endoscopy, urology, gynecology, neurology, and 
oncology. In addition, each of forceps and collection assembly 10, or its 
subcomponents thereof, may be used independently of each other, each being 
individually configured to be used with other similar but not necessarily identical 
parts. For example, the insert portions 141, 161 may be used independently of the 
molded portions 41, 61. 
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[050] A method of using forceps and collection assembly 10 in connection 
with an endoscopic biopsy procedure will now be described. An endoscope with a 
working channel first is placed into the body, for example, a tissue tract, using a 
method known in the art. Forceps and collection assembly 10 then is inserted into 
the working channel of the endoscope to the endoscope distal end. During insertion, 
upper forceps assembly 30 and lower forceps assembly 50 are closed. 

[051] Distal end effector assembly 1 1 then is advanced to the desirable 
tissue portion or portions and actuated. Specifically, once upper forceps assembly 
30 and lower forceps assembly 50 are positioned proximate the tissue portion from 
which a sample is desired, the user actuates a handle portion and upper forceps 
assembly 30 and lower forceps assembly 50 are opened (i.e. they are separated). 
For example, pull wires 14 are advanced distally and push on pull wire holes 33, 53, 
133, 153 on tang portions 32, 52, 132, 152. The pushing causes tang portions 32, 
52, 132, 152 of upper forceps assembly 30 and lower forceps assembly 50 to rotate 
away from each other and thus cause upper forceps assembly 30 and lower forceps 
assembly 50 to open. Pull wires 14 may be advanced distally using any method 
known in the art, for example, by pushing on a spool portion of a handle. 

[052] Once upper and lower forceps assemblies 30, 50 are open, forceps 
and collection assembly 10 is advanced to the desired tissue and upper and lower 
forceps assemblies 30, 50 are closed. For example, pull wires 14 are retracted 
proximally, pulling on pull wire holes 33, 53, 133, 153 of tang portions 32, 52, 132, 
152. The pulling causes tang portions 32, 52, 132, 152 to rotate toward each other 
and cause upper and lower forceps assemblies 30, 50 to close. While upper and 
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lower forceps assemblies 30, 50 close, a sample of tissue is caught between upper 
forceps assembly 30 and lower forceps assembly 50. Cutting edges 137, 157 of 
upper forceps assembly 30 and lower forceps assembly 50 then interact and cause 
a biopsy sample to be cut from the tissue tract. As upper and lower forceps 
assemblies 30, 50 close, oval protrusion 38 aids in pushing the biopsy sample into 
central hole 58 of lower forceps assembly 50 and into passage 73 past front rim 71 
of pouch 16, and into central cavity 75 of pouch container 74. Central hole 58, 
passage 73, central cavity 75, and passage 78 and its open bottom may be 
substantially axially aligned with each other. 

[053] Once in central cavity 75 of pouch container 74, the biopsy samples 
should fall toward flush adapter interface end 79 of pouch 16. However, even if they 
initially do not, acquisition of further samples by the upper and lower forceps 
assemblies 30, 50 should push the biopsy samples already in central cavity 75 
further from front rim 71 and base wall 72. To prevent biopsy samples from getting 
stuck in central cavity 75 and impeding the acquisition of further biopsy samples, 
ventilation holes 76 assist in preventing such sticking by reducing the surface area 
on which the tissue samples can stick, thus facilitating the movement of the biopsy 
samples toward flush adapter interface end 79. As flush hole 78 is too narrow for 
biopsy samples cut by forceps 15 to pass, the biopsy samples are stored in pouch 
container 74 between flush adapter interface 79 and front rim 71 until removal. 

[054] Once the biopsy sample is stored in pouch 16, distal end effector 
assembly 1 1 may be advanced to additional tissue tract portions where a biopsy 
sample may be desired, and the biopsy samples may be taken using the method 
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substantially as set forth above. These steps may be repeated as many times as 
desired until either the user decides to cease acquisition of further biopsy samples or 
central cavity 75 of pouch container 74 reaches its maximum capacity. 

[055] Once the user decides that enough biopsy samples have been 
acquired during a single pass, assembly 10 is retracted out of the tissue tract and 
the working channel of the endoscope. Specifically, with upper and lower forceps 
assemblies 30, 50 in a closed position, forceps and collection assembly 10 is 
retracted back out of the endoscope working channel. 

[056] Once assembly 10 is retracted out of the endoscope, the biopsy 
samples are removed from pouch 16. Any suitable method removing the biopsy 
samples from the pouch 16 is acceptable, including those described in U.S. Patent 
Application No. 10/658,261 filed September 10, 2003, and entitled "A FORCEPS 
AND COLLECTION ASSEMBLY WITH ACCOMPANYING MECHANISMS AND 
RELATED METHODS OF USE," mentioned above and incorporated herein by 
reference. From there, the biopsy samples will be taken away for analysis or any 
other type of desired procedure. The endoscope may be withdrawn from the body 
before or after removal of samples from pouch 16. 

[057] In the various embodiments, any suitable method of viewing the 
procedure known in the art is contemplated, for example, the use of the endoscope 
lens or other electronic methods of viewing endoscopic procedures that are known in 
the art. 

[058] In other embodiments, there may be various alternate method steps 
that may be executed. For example, upper and lower forceps assemblies 30, 50 



22 



may be individually actuated (i.e. only one jaw moves to open and close the 
assembly 11) and/or one jaw may be stationary and the other movable. 

[059] Other embodiments of the invention will be apparent to those skilled in 
the art from consideration of the specification and practice of the invention disclosed 
herein. It is intended that the specification and examples be considered as 
exemplary only, with a true scope and spirit of the invention being indicated by the 
following claims. 
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